Swainsonine inhibits glycoprotein degradation by isolated rat liver lysosomes.
Rat liver lysosomes, isolated from metrizamide gradients by the method of Wattiaux et al. (Wattiaux, R., Wattiaux-de Coninck, S., Ronveaux-Dupol, M.F., and Dubois, F. (1978) J. Cell Biol. 78, 349-368) took up from the medium and degraded several marker protein preparations, viz. 125I-asialofetuin, [35S]methionine-labeled hemoglobin, and [3H]leucine-labeled rat liver cytosol proteins. Rates were indistinguishable for all the markers, indicating that uptake was by a nonspecific process analogous to fluid pinocytosis. No effect of added MgATP or K+ was observed. Lysosomal degradation of all the markers was inhibited by 10(-4) M chloroquine. Swainsonine, on the other hand, at 10(-5) M, inhibited the breakdown only of the glycoprotein, 125I-asialofetuin. In the presence of the inhibitors, there was an accumulation of markers in the lysosomes in amount corresponding to the decreased breakdown, indicating that uptake was unaffected. Degradation and inhibition were measured at pH 7.0, 6.0, and 5.0 with both intact lysosomes and with lysosomes disrupted by the addition of 0.2% Triton X-100. Degradation with intact lysosomes was relatively independent of pH. On the other hand, activity with disrupted lysosomes was negligible at pH 7.0 and rose rapidly with decreasing pH. Inhibition by 10(-4) M chloroquine and 10(-5) M swainsonine with intact lysosomes decreased sharply with decreasing pH and did not occur with disrupted lysosomes.